Absence of insulin-receptor downregulation in hepatocytes from hyperinsulinemic rats.
Insulin-induced downregulation of the insulin receptor occurs in conditions associated with high extracellular concentrations of insulin. This paper describes the effect of experimental hyperinsulinemia on insulin binding to isolated hepatocytes. In vivo experimental hyperinsulinemia was produced in rats by subcutaneous injection of long-acting insulin at low (10 mU.g-1.day-1), medium (up to 25 mU.g-1.day-1), and high (up to 50 mU.g-1.day-1) doses over 1 or 2 wk. Insulin-stimulated lipogenesis was measured to determine the efficacy of the experimentally produced hyperinsulinemia. The results showed that 1) insulin-induced downregulation, determined by insulin binding, was not present in hepatocytes from any of the hyperinsulinemic rats; 2) insulin binding was increased in hepatocytes from 1- and 2-wk high-dose hyperinsulinemic rats compared with 1-wk sucrose-control (P less than 0.05), 2-wk sucrose-control (P less than 0.01), and normal rats (P less than 0.01); 3) increased binding may have been due to an increase in the number of low-affinity receptors; 4) insulin's effect on lipogenesis (i.e., insulin-stimulated lipogenesis minus the basal value) was increased in either 1-wk (P less than 0.001) or 2-wk (P less than 0.001) high-dose insulin-treated rats compared with either normal or 2-wk sucrose-control rats; 5) insulin's effect on hepatocyte lipogenesis in sucrose-control (P less than 0.025) and in all other insulin-treated (P less than 0.008 or P less than 0.05 for 2-wk medium dose) rats was greater than insulin's effect in normal hepatocytes. The reasons for the absence of downregulation are not clear, but rapid receptor recycling, rapid degradation, and upregulation are listed as possibilities.